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Introduction
Notification of occupational diseases is still a challenge in many Eastern European countries. Indeed, the total number of notified skin diseases is far from reality. This is often due to the lack of when employers had to do everything possible but not to report the health problems of their employees.
While nowadays the legislation in most of the Eastern European countries is widely harmonized with the safety and health provisions of the Western countries, there still persists a sustained resistance to the notification of occupational diseases. Despite subjective constraints in notifying, some occupational diseases with major impact on symptomatology are nevertheless recognized, for example respiratory diseases or occupational poisonings.
However, diseases that do not have dramatic clinical features, such as occupational skin diseases (OSD), are still neglected, 3 either by occupational physicians or by workers and employers. For example, in Romania 929 occupational diseases were notified in 2011, OSD representing only 5 cases (0.54%), which means 0.22 cases/million of population. This is far from the 68 cases/million OSD reported in Western European countries, 4 and even further from for instance the official statistics in Denmark and Germany, revealing that dermatoses comprise up to 40% of all occupational disease notifications.
Considering these issues, the most valuable method for proper recognition of OSD is to increase the awareness of physicians involved in the management of these diseases (occupational physicians, dermatologists, general practitioners), as well as employers and workers. 5, 6 At the same time, there is an urgent need to improve subsequent national safety and health legislation, to develop and promote adequate national health strategies, prevention programmes and projects by emphasizing ethical, legal, economical and psycho-social aspects in order to achieve an increased recognition and a real reporting of OSD in Eastern European countries.
Objective
The objective of the study was to identify the main barriers for notification and recognition of OSD in order to develop solutions and draw up proposals to overcome these obstacles to obtain a real recognition and notification of OSD as indispensable conditions for any prevention strategies.
Materials and methods
An online survey was conducted with key persons in the field of occupational health and safety in 22 Eastern European countries. Feedback was received from 16, namely: Belarus, Bosnia and Herzegovina, Croatia, Czech Republic, Estonia, Hungary, Lithuania, Montenegro, Poland, Republic of Moldova, Romania, Serbia, Slovakia, Slovenia, Turkey and Ukraine, which account for more than 200 million inhabitants and some 90 million workers.
The survey consisted of 51 questions pertaining to the country's national notification system of occupational diseases (OD), with a particular focus on OSD and aimed at revealing positive and particular negative features of the recognition process of OSD.
The questionnaire was sent online to the official national representatives for occupational health and safety in the surveyed countries.
The issues the questionnaire focused on included information on the real situation regarding the functioning of national OSD notification systems, details about the mechanisms these systems use, their strengths and weaknesses, including specific elements of health and safety legislation. The survey collected details regarding OSD reporting in 2013 and 2014, and correlations were sought between the obtained data.
Given the large variations in the number of reported cases of OSD, and also considering the fact that this number is still very small compared to the total number of workers and the population of the studied countries, we considered necessary and useful to define an OSD reporting index.
To overcome this statistical difficulty of comparing the degrees of OSD reporting, we developed a Country Occupational Skin Diseases Index (OSD-COSDI) as a reporting index for each country and calculated it by using the following formula:
(OSDN = total number of OSD, TW = total number of workers in the country, TP = total population of the country). The logarithmic form of the equation was used in order to reduce variable dispersion, a necessary step for the correct assessment of future correlations.
Statistical analysis was performed using the Statistical Package for Social Sciences (SPSS, version 20, Chicago, IL, USA). Data were considered as nominal or quantitative variables: nominal variables were characterized using frequencies, while quantitative variables were tested for normality of distribution using Kolmogorov-Smirnov test and were characterized by median and percentiles (25-75%), or by mean and standard deviation (SD), where appropriate. A chi-square test was used to compare the frequencies of nominal variables. Quantitative variables were compared using the t-test, Mann-Whitney test, ANOVA test or Kruskal-Wallis test, as appropriate, and the Bonferroni correction was used for multiple comparisons. Some variables needed to be log-transformed before applying parametric tests. The correlation between quantitative variables was assessed using Spearman's rho, where appropriate. Multivariate analysis was carried out using linear regressions. The level of statistical significance was set at P < 0.05.
Results
The COSDI distribution for 2013/ 2014 in the included countries is presented in Table 1 .
All 16 countries recognize some OSD as occupational diseases according to their national legislation, and all have a national list of OD stipulated by law. Thus, occupational contact dermatitis is recognized as an OD in all 16 countries, skin cancer in 12 countries, and acne in 7 countries, while skin infections, urticaria, radiodermatitis and vitiligo are considered OD in only 7 countries.
The occupational physician has a direct contractual relationship with the employer in 12 of the 16 countries, whereas 13 countries reported total professional independence of the occupational physician.
The time (period) needed for an OSD to be confirmed by authorities showed large variations, from a few days (1-14 days in Hungary) to weeks, months or even years (up to 5 years in Bosnia Herzegovina).
The OSD notification process is initiated by either the occupational physician (15 countries), or the general practitioner (8 countries). In 7 countries, OSDs might even be confirmed by the accident insurance.
Pre-employment medical examinations are mandatory in only 10 of the 16 countries, while periodic medical examinations are compulsory in 12 countries. The costs of the pre-employment examinations are supported by the employer in 10 countries and by the employee in 5 countries. Meanwhile, the costs of the periodical examinations are supported by the employer in 13 countries and by other entities in 3 countries. Skin examinations performed during pre-employment or periodical assessments are conducted by the occupational physician (14 countries), dermatologist (10 countries), or are not conducted at all as a part of the periodical medical assessments in one country.
In the majority of countries included in the study (11 countries), the accident insurances have their own designated hospitals or medical centres which validate and confirm the notified cases of OSD.
Confirmed cases of professional dermatoses receive financial compensation in 14 countries, the compensation amount being significant in 10 countries. These compensations are paid by the accident insurances in 13 countries (state accident insurance in 12 countries and private accident insurance in one country). In 6 countries, the mentioned costs are supported by the employer.
In 12 countries there are reservations or hesitations in declaring OSD either from the occupational physician (5 countries), or from other physicians (5 countries), or the employer (9 countries), or the accident insurance (3 countries) or even from the employee (6 countries), most likely because of the stigmatization and/or fear of consecutive job loss. In addition, a lack of incentives or compensation for the employees in 6 of the surveyed countries and a general lack of interest of all parties involved in 4 countries have been reported.
Usually the employers are not interested in notifying an OD (10 countries), most probably because they are fined by the authorities (7 countries).
There are no guidelines for the diagnosis and treatment of OSD in 10 of the investigated countries, and 11 of the 16 countries had no OSD prevention programmes.
Specific tools for proper investigation/diagnosis of OSD are widely available in all countries, of which the most popular tool is patch testing available in 14 countries. Questionnaires are also used in 11 countries; furthermore, other allergologic tests (e.g. prick) in 15 of the studied countries.
The general perception of the responders was that OSD are underreported in their countries (13 of 16 countries). The legislation in the field of occupational health and safety is deemed to be adequate only in 9 countries, but provisions are enforced in only 7 of them.
The main obstacles identified in notifying OSD are additional costs for the employer (78.6%), employees' fear of losing their job (71.4%) and improper monitoring of the occupational health services by the responsible authorities (35.7%).
The total number of OSD ranged from 0-160 in 2013 and from 0-179 in 2014. Only 12 of the 16 studied countries have a special body responsible for recognizing the notified OD. Yet, the lack of these entities could be one of the causes for OSD underreporting in these countries. This issue is demonstrated by COSDI average value in 2013, which was significantly lower in countries that do not have such national body (yes: 1.29 AE 0.63 vs. no: 0.29 AE 0.14, P = 0.01). We can therefore conclude that having a national list of OD does not suffice if there is no national body responsible for the recognition of the notified OD.
Discussion
The statistical analysis of the collected data shows that the professional responsible for initiating the notification process of the OSD plays a very important role in the success of the process itself. Although, in most cases, this process is initiated by the occupational physician, statistical analysis demonstrates that the system works better when the notification can be initiated by any physician of any specialty. This is evidenced by an increased COSDI (positive association, P = 0.05, multiple regression). On the other hand, the lowest efficiency of the recognition process was identified when notification is initiated solely by the general practitioner/family physician (negative association, P = 0.05).
Nevertheless, even in some European countries with significant OSD reporting and functional prophylactic systems, such as Germany, more than 85% of notifications are made by dermatologists and only 1.6% are notified by the occupational physician. 9 Underreporting of OSD might be influenced by the fact that pre-employment and periodic medical examinations are not mandatory in certain countries. 10 The costs related to these medical examinations can also increase underreporting, although in most cases both preemployment and periodical medical examinations are covered by the employer. However, in some countries these costs are borne by the employee (Czech Republic, Croatia, Montenegro, Ukraine, and Lithuania) or by other entities, which might lead to underreporting.
Higher COSDI values were observed in countries where the costs of regular medical examinations are supported by other sources than the employer or the employee (P = 0.04). This may raise doubts as to the objectivity of reporting OSD in some countries due to the possible interference of the paying entity (the employer).
Clinical experience in skin examination can be a milestone for the correct reporting of OSD. Skin examinations performed in tandem by the occupational physician with a dermatologist could increase the possibility of detecting OSD, compared to examinations carried out by the occupational physician only. The lack of collaboration between occupational physicians and dermatologists as well as the general lack of collaboration between all stakeholders in the management of OSD leads to a poor quality health surveillance of workers, as mentioned by Crippa et al. 11 The use of common diagnostic tools, such as the Mathias criteria, familiar to both occupational physicians and dermatologists, could be a possible solution for avoiding OSD underreporting. 12 Although, in some cases, financial compensation is present and consistent for workers, there is no significant correlation between the existence of compensation and the degree of OSD reporting (P = 0.2889). However, this correlation is not even desirable from the perspective of OSD recognition as the main purpose of notification must be prevention. 13, 14 In most studied countries, the occupational physician, other health professionals, the employer or even the employee hesitate to notify an OSD, which can be a serious obstacle for the epidemiology of OSD in general. The causes of this phenomenon must be elucidated by sociological and behavioural/psychological studies. Also, the lack of incentives for the employer and the general lack of interest of all parties involved in OSD notification (including occupational physicians) could as well be a cause of underreporting, as argued by Kulkarni. 15 Unfortunately, stigmatization of workers with OSD is also widespread in Eastern Europe, and directly and significantly influences OSD underreporting (P = 0.02).
The lack of guidelines for the diagnosis and treatment of OSD in current practices is a serious obstacle in many Eastern European countries. The need for such guidelines was emphasized by recent research, as mentioned by Wiszniewska, 16 while Elsner et al. highlighted the importance of these guidelines for prompt management in an effort to prevent further worsening of the OSD.
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These findings also correlate with data in the article of Alfonso JH et al. (2017) (in this supplement), where specifically these two strands are being identified as in need of being standardized throughout Europe for improved patient management and prevention of OSD.
Laboratory investigations (such as patch, prick and skin irritation tests as well as toxicological tests) and appropriate screening questionnaires are particularly useful for detecting OSD 18 and proving their occupational nature. Paradoxically, it appears that modern allergological investigation methods are available in all countries, a reason why this cannot be considered an obstacle in OSD notification, unless they are not used properly by the trained professionals.
In most of the surveyed 16 countries, there is sufficient awareness about the fact of underreporting of OSD by the occupational safety and health professionals, which could be a good premise for the implementation of appropriate legislative, medical and organizational measures aimed at improving their national reporting systems of occupational diseases and OSD in particular.
Although occupational health and safety legislation might be deemed partially adequate in most of the studied countries, it is usually not fully implemented and thereby leading to underreporting. Thus, while in place in all countries, national registries of occupational diseases do not provide reliable data suitable for developing preventive policies, as concluded by Spreeuwers et al.
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Other factors that favour underreporting of OSD are the additional costs for the employer, the employees' fear of losing their jobs, as well as the authority's poor control of periodic medical examination. Similar research conducted by Rusca et al. 20 regarding delays in OSD diagnosis further demonstrates that the fear of job loss influences the reporting process.
The COSDI was not significantly modified regardless of the person responsible for initiating the OSD reporting procedure (P < 0.05, bivariate analysis), indicating that the OSD notification procedure is not influenced by this variable. In addition, a multivariate regression for each indicator (dependent variable: 2013-2014 COSDI, independent variables: persons responsible for the initiation of the reporting process: occupational physicians, family physicians, other specialist physicians, employers, employees) showed no dependent influence by the responsible person for initiating the notification process.
The long time needed for the notification process can furthermore be a serious impediment to real reporting of OSD. A simplification of the procedures is subsequently required in the interest of the worker. This should also be included in a plan for improving national legislation in occupational health and safety in Eastern European countries.
A useful tool for improving OSD recognition would be an effective prevention programme. In our research, the total number of notified OSD is directly and significantly influenced (P = 0.04) by the existence of prevention programmes, as shown by the Mann-Whitney test applied to these variables. The importance of prevention programmes in OSD diagnosis was additionally highlighted by Sartorelli et al. in their review based on the German experience in this field. 21 A worker with OSD can benefit from legal protective measures and financial compensation if properly advised in this regard; the first adviser in this respect should be the occupational physician who should provide and sustain medical education programmes. Another useful tool for prevention should be individual counselling intervention programmes for workers. 22 As the main purpose of identifying and reporting OD is prevention (13), it is clear that not reporting occupational dermatoses hinders the implementation of prevention programmes with an immense impact on both the costs related to these illnesses and an increase in absenteeism and presenteeism 23 in
Eastern European countries, leading to a significant economic burden as mentioned by Weintraub et al.
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There was a strong, statistically significant correlation of the total number of OSD with the total number of all occupational diseases in the surveyed countries (P = 0.002), which suggests that OSD reporting falls under the same conditions and procedures as the reporting of other occupational diseases. However, OSD reporting was found to be far below the average of other European countries, for example Germany, where OSD account for some 25 000 cases/ year, which is more than one third of all cases of occupational diseases. 25 Considering that OSD can be underreported by up to 100 times, even in countries with functioning prevention programmes such as in the USA, 26 the small number of OSD reported in the Eastern European countries should be an alarming concern for national public health systems, implying an acute and strong need for reconsidering the national OSD notification systems as well as the preventive strategies and evidencebased interventions for the management of these illnesses. 27 
Conclusions
Notification of an OD and consequently of OSD remains a tremendous challenge in Eastern European countries. The definition and calculation of the COSDI proved useful for data analysis in our study, enabling and facilitating both descriptive and analytical statistical assessment. The main causes of underreporting OSD are: ineffective enforcement of the legislation in the field of health and safety at work, contractual relationship employer-employee and/or employer-occupational physician, long duration of the notification process, restrictions of the notification systems in terms of who is entitled to notify an OSD, ineffective regulations with regard to pre-employment and periodical medical examination, ineffective compensation schemes, restraints and hesitations, mainly from the doctors, inappropriate mentalities such as fear of loss of job, authorities fining the employer, stigmatization of the workers with OSD, additional costs for employers, stakeholders' lack of interest in notifying, lack of guidelines and protocols, and last but certainly not least, lack of preventive programmes.
There is an urgent need to establish a good collaboration among stakeholders in safety and health at work in the Eastern European countries to overcome all these obstacles by undertaking an in-depth analysis of their occupational health systems and looking for good practice examples from other, experienced countries.
Changing mentalities through adequate prevention programmes and trainings for occupational doctors, dermatologists and general practitioners, as well as for employees and employers would equally help overcome OSD underreporting.
Understanding the causes of OSD underreporting will enable us to act accordingly: maybe the best way to do this is to enforce an international action plan for Eastern Europe in order to improve the prevention and the notification system of OSD.
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